Background: One hundred ninety-four member nations turn to the World Health Organization (WHO) for guidance and assistance during disasters. Purposes of disaster communication include preventing panic, promoting appropriate health behaviors, coordinating response among stakeholders, advocating for affected populations, and mobilizing resources.
Background
During and after a disaster, effective communications must coordinate response efforts in order to limit secondary morbidity and disease [1] . Organizations must communicate early and frequently with multiple stakeholders to prevent panic and implement an orderly response plan [2] . The government and other decision makers need to know what response efforts are ongoing, and what type of further assistance is required where in order to coordinate relief. Health professionals want to know which health risks or diseases are increased in the current environment, how best to advise their patients, and how they can stay informed of emerging disease trends while working in the field. The public wants to know how to obtain assistance, what ongoing personal risks they face, and how they can protect themselves and their families [3] . Platforms for this type of health messaging include press releases and media interviews, Internet articles and social media, town hall forums, and frequent timely communication among responders.
Each disaster serves as a learning opportunity for how to communicate better in the next disaster. Several retrospective studies have tried to document these lessons by determining how the public understood the messages that were communicated to them during a recent disaster [4] [5] [6] [7] [8] [9] [10] [11] . Gaps in a disaster communication plan such as technical or complex instructions [4] can leave groups vulnerable to misunderstanding the message, while methods of dissemination [5] [6] [7] [8] and demographics [7, 9] can result in the message never reaching certain target populations. Other studies have focused on learning lessons from the groups responding to the disaster, including healthcare professionals [8, 10] and US governmental agencies [11] .
A large body of risk communications literature has gone beyond the piecemeal focus on each individual disaster to educate on overarching best methods of health messaging [12, 13] . However disaster communications has been criticized because communications preparedness remains underdeveloped [14] . An expert Delphi study published in 2012 came to the consensus that despite all the existing literature, there is still a lack of understanding about communication, identifying communication as a top three priority area for further disaster management research [15] .
Methods
The primary author interviewed WHO Communications Officers who had responded to prior disasters using an open-ended survey. The primary author was employed by WHO and based in Switzerland at the time of survey administration and data review. This quality improvement project represents a non-sensitive survey approved by the WHO Communications Department Head, which was used for internal evaluation and improvement of existing WHO procedures, and as such was subject to the regulations of WHO, which does not have an IRB for internal projects.
A communications officer at WHO is responsible for developing and publishing communication and advocacy material for the organization, serving as a spokesperson for the organization, developing and implementing a strategic corporate communication plan, and supporting member countries to develop and implement communications. The communications officers work for WHO offices primarily leading daily communications activities (e.g., World Health Day campaign, release of new WHO guidelines, etc.), but in the case of a disaster may be deployed to support disaster communications in the affected area.
A senior WHO employee with extensive communications and disaster experience at WHO contributed an initial list of 15 potential participants. Participants were then asked to refer other participants with disaster experience using snowball sampling methodology. A total of 31 potential participants were identified and contacted via corporate email to request their participation. Twenty-eight people responded; 2 were excluded due to scheduling conflicts and 26 were formally interviewed by phone, by video conference, or in person. [16] ; (4) extraction of data using pawing [16] to determine the most frequently reported barriers and augmenters of effective disaster communication; (5) extraction of data using pawing to determine the most commonly reported themes of disaster communications that represent transferable knowledge between different disasters. Some participants gave responses that did not fit into the key word themes of any other participants; these were recorded as new themes at a frequency of one to exhaust all possible themes. Themes were ranked in importance based on their frequency of appearance in the responses, with the addition of one single-frequency recommendation theme determined to be important based on the researchers' prior literature review of the topic and knowledge of the structure of the WHO. Results were used by the WHO Communications Department to develop new protocols for future WHO disaster response communications.
Results
Twenty-six WHO Communication Officers from Headquarters (HQ) in Geneva, all 6 regional offices (RO), and 11 country offices (CO) participated. The majority (N = 22; 85%) had experience in multiple disasters. Participants had responded to both acute and chronic disasters, defined as whether the disaster had happened less or more than 3 months prior to deployment. Most communications officers were deployed close to the disaster epicenter: to the field, to the nearest country office, or to a combination of both. Half were deployed within 3 days to 1 month after the disaster began, but just three arrived within the first 72 h after the disaster ( Table 1) . The disasters where they had worked included 29 disease outbreaks of 13 different diseases in 5 regions and 16 countries, 18 natural disasters of 6 different types (e.g., tsunami, earthquake, flood, etc.) in 5 regions and 15 countries, 2 technical disasters in 2 regions and 2 countries, and 10 conflicts in 3 regions and 10 countries.
Qualitative responses from the communications officers resulted in a list of core communications priorities for WHO during a disaster response (Table 2) , recommendations for hiring a competent communications officer who can be deployed for disaster response (Table 3) , and recommendations for trainings a communications officer should receive prior to deployment (Table 4 ). In addition, the communications officers provided recommendations for methods to build communications capacity that could be undertaken prior to a disaster to improve preparedness (Table 5) .
Discussion
One hundred ninety-four member states turn to WHO for guidance and assistance in response to disasters that include not only disease outbreaks, but also natural disasters, man-made disasters, and conflicts [17] . Postdisaster communication is one area of expertise for which WHO provides support to member countries. WHO also convenes international experts to reach public consensus on priority topics, and it recently convened an expert panel on the topic of communications during disease outbreaks [18] . WHO Headquarters is subdivided into clusters that operate relatively independently [19] . Different clusters respond to different types of disasters and sometimes even to different aspects of the same disaster. For example, the Humanitarian Action in Crisis (HAC) cluster responds to natural disasters and conflicts, while the Global Alert and Response Network (GAR) responds to disease outbreaks. After the earthquake in Haiti in 2010, HAC initially responded, but GAR joined relief efforts later that year when a cholera outbreak began. In addition, WHO consists of six regions each coordinated from a RO (Figure 1 ) [20] . At the regional level there are also clusters, although their specific titles and functions vary from region to region. Finally, COs have large variations in the number and specialized scope of staff. Countries with larger WHO operations have larger offices, while some countries do not house an in-country office at all.
A small number of communications officers working at different levels (country, regional, or headquarters) and in the different clusters are consistently deployed throughout this global network to respond to disasters. Usually the CO where the disaster occurred requests additional support from their RO or HQ if they do not have their own communications officer or if there is too much work for one officer. Each individual officer possesses vast experiential knowledge about disaster response and communications during disasters in particular. This study was organized by the Department of Communications (DCO) cluster, which leads communications at HQ. Its objective was to gather and utilize this experiential knowledge to formulate best practices for communication during a disaster that could be used to develop WHO policies and procedures, as well as to develop a training program to improve preparedness for deployment of WHO Communications Officers to disasters. WHO's main role during a disaster is to support the local government's Ministry of Health (MoH) and to cochair the United Nations Health Cluster along with the local MoH. In this role, WHO communications officers are responsible for sharing information about the response efforts among the different member organizations of the Health Cluster. They create and update a detailed situation report and distribute it frequently to all cluster members. The report maps which organizations are providing which health services to each affected area, where gaps still remain in services, and the joint action plan to fill those gaps. For this role, it is helpful to have the contacts at each major health cluster organization included in electronic listservs so that a communications leader can rapidly send an internal message to government partners at the Ministry of Health and to non-governmental organization partners who are participating in the response effort.
Where possible and depending on the size of an organization, additional team members can be assigned to support the communications activities of those in the field through a global network with 24-h cross-coverage from offices in other time zones. While those working in the field sleep, communications officers at a headquarters in another time zone where it is still daylight can respond to international media queries on their behalf. Current WHO practice is to hold daily teleconferences between the communications officer in the field or CO and the other communications officers supporting them from the RO and/or HQ to summarize the situation and assign the work that needs to be completed. Additional communications occur as needed throughout the day via email and/or telephone. Raw photo or video footage from the field can be emailed to the office-based staff for editing prior to further distribution. Perhaps the most interesting and broadly applicable finding of this study is the recommendation for how to prepare disaster communications ahead of time, which included several useful and novel methods that can be adapted by any organization. Respondents noted that similar questions arose in seemingly different disasters and suggested preparing the answers to the most common problems in advance. One example is allaying the public's fear of dead bodies spreading disease, since several experts pointed out that bodies do not pose an imminent risk when killed by a natural disaster or conflict rather than an infectious disease. Another example is a message to the international public to refrain from sending bulk donations of used goods and instead to wait for a request of which specific goods are needed and where. Additional examples include warnings about generator use to prevent carbon monoxide poisoning, and messages about safe handling of waste and how to sanitize water when plumbing has been compromised. Such public health messages could be written and recorded for television, radio, and social media in multiple languages ahead of time (Table 6) .
Developing a databank of basic statistics about the local population, health status, and disaster risk for areas most frequently affected by disaster was also suggested. Pairing each statistic with a brief descriptor written in human factor terminology makes it ready for immediate use in communications. As an example of human factor terminology, in an area commonly afflicted by flooding, rather than stating that the incidence of floods is 21% per lifetime, it is better to state that one of every five persons will be affected by a flood in their lifetime.
For those regions frequently affected by particular disaster types, media surveillance should be undertaken Table 5 Recommendations to improve communications capacity prior to a crisis
Develop and pre-write or pre-record common public service announcements in multiple languages on questions that frequently arise during crises
Maintain a database of statistics for various regions and types of crisis 2 (8%)
Maintain lists for all frequently affected countries and regions of the locally trusted media outlets and sources of information 3 (12%)
Maintain email listservs that can be used to rapidly disseminate information to your organization's employees, international media outlet contacts, government Ministries of Health, and non-governmental organization contacts
Develop a global network with 24-h cross-coverage by participants from each time zone 2 (8%)
Create a central electronic sharepoint where all of these materials can be accessed by communications officers around the globe when crisis strikes 1 (4%) Figure 1 Location of WHO regions and headquarters [20] .
regularly as to which sources of information the local public trusts. These sources may include a particular television network, radio station, or even a community leader or religious authority. Text messaging and/or social media can also augment the number of people reached. During a disaster, these trusted sources are the outlets that should be targeted when disseminating health messages to the public to ensure that no group misses the message. Listservs of these local media and community contacts should be created and maintained in advance of any disaster for quick dissemination of press releases and public health messages. Another recommendation to improve future coordination within WHO was to store all of the documents mentioned above including common messages, statistics, and listservs with important contacts in a central electronic repository utilizing "cloud technology" such as Sharepoint, Google Docs, or Dropbox where they can be readily accessed and updated by all of the organization's officers working from around the globe. Other areas which were identified for improvement that are more specific to internal WHO processes included the lack of a defined on-call system for deployment and the lack of a formal briefing or debriefing process. The need to develop more formal training to expand the list of experts qualified for deployment led to a list of suggested trainings that would help prepare a communications officer for first-time deployment (Table 4) .
Limitations
This is a retrospective study composed of a convenience snowball sample rather than a randomized sample of all possible participants. Because people were asked very open-ended questions without prompting, the few responses that were offered by nearly 100% of respondents likely indicate a very strong relevance, but it is difficult to draw scientific conclusions about responses given by <50% of respondents since other respondents might have agreed had they been specifically questioned on the value of these ideas. This is a preliminary datagathering project that presents interesting ideas that should be further evaluated in a more rigorous study, ideally convening disaster communications experts from a variety of organizations.
Conclusions
Many communications tasks can and should be undertaken prior to a disaster to improve preparedness. Some of these tasks represent common sense, while others may be more novel. Investing time and manpower now to improve an organization's communications capacity can save time in disseminating key messages to minimize chaos and coordinate stakeholders once disaster strikes.
